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PRELIMINARY ERROR ANALYSIS FOR MISSION AAP-1/2

by Carol Kauffman
SUMMARY AND INTRODUCTION

This internal note presents the results of an error analysis study
of the five rendezvous profiles for the Apollo Applications Program (AAP)
Mission AAP-1/2. This mission involves the rendezvous of the command
and service modules (CSM) with a Saturn IVB orbital workshop (OWS), which
is in a 260-n. mi. circular orbit in all cases. The five rendezvous
techniques are described in references 1 and 2; they are the coelliptic,
biased-equiperiod, out-of-plane, stable orbit, and elliptic approaches.

This study was made using similar tracking patterns for all five
profiles. Uncertainties were calculated at maneuver times and at the
beginning of each period of intervehicular tracking. These uncertainties
were found to be small for all five cases; the 30 position and velocity
uncertainties at terminal phase initiation (TPI) were less than 4200 ft
and 4.7 fps, respectively.

ANALYSTS

The onboard computer was assumed to be updated by Antigua prior to
NCC(t); the NCC state vectors were derived from Manned Space Flight Net-
work (MSFN) tracking. The MSFN tracking of the OWS used only C-band
radar, which measures range, azimuth angle, and elevation angle at the
rate of one observation per 6 seconds. OWS tracking was begun prior to
CSM launch and insertion and continued until approximately T minutes
before the update time; however, no tracking was assumed during CSM 1ift-
off through insertion.

The MSFN tracking of the CSM utilized S- and C-band radar simulta-
neously. S-band radar takes range, range rate, and two angle measure-
ments. All measurements were taken at the rate of one observation per
6 seconds. The CSM state was assumed to have been' determined from post-
NC1 tracking with no a priori knowledge for the NCC navigation update.

Intervehicular tracking periods assumed were distinet for each pro-
file. The sextant sighting and CSM maneuver times are given in table I.




The data rate for sextant marks is one observation per minute.

For intervehicular tracking, an initial W matrix of 1000 ft in
each position component and 1 fps in each velocity component was used.
An observational variance of .OL mrad? was also used. (The relationship
between the observational variance and the W matrix is used to regulate
the amount that the new data is allowed to correct the current estimate
of the state vector.

Uncertainties in MSFN tracking result from uncertainties in each
measurement taken, station locations, u, and drag. The uncertainties
assumed are consistent with reference 3; the lo uncertainties due to
drag are as follows:

CSM, ft/se02 e T ¢ 10'8

OWS, T£/S€C% v v v v v v v e e e e e . 2.3% 1077

Uncertainties introduced during intervehicular tracking were a re-
sult of uncertainties in shaft and trunnion angles, IMU uncertainty due
to initial misalignment and drift, and uncertainties in p, drag, and
noise on the shaft and trunnion angles. These are also consistent with

3

reference 3; the IMU uncertainty assumed (lo) was 0.54 X 10 ° radian in

each axis.
RESULTS

The covariance matrices of the CSM state, the OWS state, and the
relative state at the CSM maneuver times and prior to each of the pe-
riods of intervehicular tracking are presented in table II of the five
rendezvous profiles. The following teble summarizes the 3¢ relative
position and velocity uncertainties at these times.




30 RSS relative state uncertainties

Event
Position, ft Velocity, fps

Coelliptic rendezvous
Nce(t) 2340 2.2
NSR(t) 4050 4.3
NSR(t) + 39 min 4690 5.4
TPI(t) 2170 2.3
TPI(t) + 3 min 1990 2.1
TPF 1170 1.2

Biased-equiperiod rendezvous

NCC(t) 2480 2.6
NSR(t) ~ 4570 b7
NSR(t) + 26 min 5280 5.7
EPM(t) 2480 3.7
EPM(t) + 54 min 2550 2.8
TPI(t) 3140 3.5
TPI(t) + 3 min 3110 3.5
TPF(t) 3110 3.4

Qut-of-plane rendezvous
Nee(t) 2390 2.3
NSR(t) 3970 .1
NSR(t) + 10 min L4560 4.6
TPI(t) - 4200 b7
TPI(t) + 10 min 4300 4.8
TPF(t) 1130 1.3

Stable orbit rendezvous
Nee(t) 2390 2.3
NSR(t) 3970 4,1
NSR(t) + 10 min 4560 4.6
TPI(t) 4200 .7
TPI(t) + 10 min 4300 L.8
TPF(t) 1130 1.3




30 RSS relative state uncertainties
Event
Position, ft Velocity, fps
Elliptic orbit rendezvous
NCce(t) 3240 3.1
NSR(t) 5100 5.5
NSR(t) + 64 min 9230 8.6
TPI(t) 2L60 3.1
TPI(t) + 4 min 2940 3.5
TPF 4800 4.9

By comparing solutions at TPF, it can be seen that the sextant is
a more effective aid to rendezvous for the coelliptic, stable orbit, and
out-of-plane approaches than for the biased-equiperiod and elliptic orbit

approaches.

CONCLUSIONS




TABLE I.- CSM MANEUVER TIMES AND SCHEDULES SEXTANT SIGHTING

(a) Coelliptic rendezvous

Time from CSM insertion,
Event ;

min
CSM Insertion 0
NH(t) 89
NCI(t) 134
NCC(t) 205
NSR(t) 227
TPI(t) 297
TPF(t) 333

Sextant sighting schedule: 21 marks starting at NSR(t) + 39 minutes

6 marks starting at TPI(t) + 3 minutes

(b) Biased equiperiod rendezvous

Time from CSM insertion,
Event N

min
CSM insertion 0
NH , 88
NCI ' 133
NCC 205
NSR 227
EPM 291
TPI 386
TPF 422

Sextant sighting schedule: 21 marks starting at NSR(t) + 26 min
30 marks starting at EPM(t) + 54 min

6 marks starting at TPI(t) + 3 min



(c) Out-of plane rendezvous

Time from CSM insertion,
Event .

min
Out-of-plane maneuver 25
NH 88
NCI 133.3
NCC 203.8
NSR 226.8
TPI 1 292.5
TPI 2 323.8
TPF 346.8

Sextant sighting schedule: 21 marks starting at NSR(t) + 10.2 min

10 marks starting at TPT 1(t) + 9.5 min

(d) Stable orbit rendezvous

Time from CSM insertion,
Event .

min
NH 90
NC 1 134
NCC ' 208
NSR 228
TPI 276
TPF 340

Sextant sighting schedule: 21 marks starting at NSR(t) + 10 min

7 marks starting at TPI(t) + 10 min



(e) Elliptic orbit rendezvous

Time from CSM insertion,
Event .

min
NH 90
NC 1 134
NCC 206
NSR 226
TPI 322
TPF 360

Sextant sighting schedule: 19 marks starting at NSR(t) + 64 min

6 marks starting at TPI(t) + L4 min

TABLE II. - COVARIANCE MATRICES OF CSM STATE, OWS STATE, AND

a
RELATIVE STATE

o [0} g T . T T

xx Xy Xz XX Xy X2
o o Q.. o . o .
Yy yz X yy yz
a T . g [o 20
2z zx zy 22
Symmetrical ik i %3,
UW U.é
o

a
The coordinate system for the covariance matrices is as follows:

X is in the direction of the geocentric radius vector of the vehicle
at the time of the event.

Z 1is along the angular momentum vector.
Y completes the right-handed, rectangular Cartesian coordinate system.

The units for position and velocity are feet and feet per second, respectively.



10-9.£998,"
T0=,85T081"
ﬂo.ooooﬂon..
20+.76690g°
NOﬁaoﬂ~hov
2045999752

¥0-4£26G69"
10~8Tsg602"
10~¢€64T7C9" =
20+ .8052hp"
20+$320¢0g"
20+8%,92g2"'~

©10a0/£86T3"
£0+Teelors’
20-gps100g* =
104200262~
1042090202°*
1040927002°=

SnoAzapuad 213d1]1309 (B)

RinitII1I48 }

00ep622293'=  UU«Cgo250¢C" —

20e.250929's €0+990g60%"* oo;mmhﬁna~. o

£0+852032%" £0+3896682'=  ¢0+¥969204=  90+06gTLY22¢

204.590920g"~ no.muowaoﬂ. mo4ﬁmono~n. 90+vp8TopT e 90,9€4200%

W3)sAS 3JeUIPI00D [RI0] NSO U S0URIIBACD 9IBYS 3AIR|DY °¢

Y0agTerCge®

00+g68L58T "~ qm;oﬂmﬂvm“” 0aghsZeri"

20+32¢Ts8G s ¢0agrvec +9v8C6 -

no;ohmnonﬂ. ¢0*2520g2¢ "™ mo,mcﬂNnOB.. 0*czySyez! -

20+0929259'= ¢0»/L82661"  60+30g2¢T9'  90woom9ayi'.  SOsceTless’
aouelIRAOD NSD ‘¢

20«400g10¢!

20e21Tgg2,'-  TO-26502gT m ) .

30».60% T~  T0+gg22i01" gCaTysgr28"

ﬂo.momomnm. 20409609 3=  $0e29872,7' mo‘MQNQ 6’ e

00+p123 T0+1000845° p0e240S9¢y: pO+ cnv O~  p0¥YL6DcL:
daouelBAOd SMO T

(MIION 'V

ponuu0) - ILYLS JAILYIIY ANV ‘ILVLS SMO ‘3LVLS WSO 40 STORLYW JONVINVAOCD - “1i 378VL




00+¢82T0¥¢g"
I0=g2g52,19¢
O00+yC9€c0c*=
ZO0+EZ299TL =
CO0sgobGCIC!
NOO'mhomvN.I

00+09,6862°
10-92¢850S"
oofmummmow..
20+gg08LC9 "~
c0+c9av692;
20+9p(S7¢9 =

T0=-9053g09*
20eg69L68E2 "~
AR 1Y 114 A
00489268297 =
ﬂo+ﬁMomonn.
T0+5L 984T

10.20g897¢"*
00.0¢CpeT 2~
T0+2800p99°
£0+£086L7,2"
2042,56959%«

T0+(C665897"°

20+€GCG685 "«

#04+8642991 "'~
ﬂc+mQMﬂ“'n.

GO+p6GTHEL!
mo+cmmmnno.
p0.¢Ugp6Tg

(0+pETL99T
904+gEgG9Pc

wa1shs ajeUIPI00D [BI0] NSO Ul BIURIIRAOD 93B)S dAIIRIDY "¢

T0-846428¢"
CO0+61TPT62*~
X1 T T
£0+0%,2262!
20+99.8b66 ~

20sLpB0%2,"
2026196G(Y" -
00+T22%4¢g2"
1029602240
DO«6S9PGeGt .

1049829247
20e220g988"' -
p0egOeCHLT! -
c0+13809¢¢

10-39956£0p*
TO+pT20pCp'=
No+mmmmmo'.;
TO0+8264 806"

§0eg2usery’
G0+06v£228 "
§0+002Tpg3 =

(0%L6959LT!
90+£6p5L5C, =

aoueleA0D NSO “C

$04679c9b6"
p0es35850P"
90,9509V T10 .

c0+T966GbG"
v0+z2209P25' <

aoue14eA0d SMO T

panuiuey - snoAzapuai o13d1(]90) (B)

(1) ¥SN

60,9 69082"

60+226186L .

P0+630%66¢"

4

panuuo) - 3LVLS JAILYIIY ANV ‘JLVLS SMO ‘3LVLS WSO 40 SIONLYIN JONVI¥VAOD - "Il 378Vl



10

00+2Z0esy02" L
10=9292:62" 10.C9T92Cy"

oo.nwm.«o“. MM¢mcha.a. «w.ﬁ.hnnon.

ﬂO‘QQ.ﬂan ‘s Omm mQVﬁ-B n f'mﬁﬂhﬂﬁal Q — .ﬂ| ﬂ- . .

g0*ggzeLrs’ ™ £0+2g2pBpT'= pO+pT8T295° = MQ“Mﬂ“»ﬂma. tgv1P6yg22" L

1 PY AR YA 304960997y 20,.9.vg82l*a 90.9T2¢9Cs" - g0+Tgp0geT: cooowhaﬂﬂn.

Wa1sAS 97RUIPI00D |BIO] NSO UI 3OUBIIBAOD 37YS SANEIRY “¢

00*5CCaTpT . L
10-ggp6gg2* | F0=0Bgrept!

00egpzsags’ O00+6625FST" 10egsp92te®

028025917~ ﬂo.oocmooo.m 2040%62669° - mo+av~momm”,

¢0+G0TGCEc = £0°08830¢CT p0*82T08Y2" '~ D+gCopp b Lpretgelge' _

T0eCg bCpe = O00wE9p2aEss  20203PE ¥C0e c0sg669c0%° c<Ospg98662* v0.02,201g"
aouelienod _>_w0 4

T0..g89 928"

20.6065p /5 20=5,T0,9¢"
p0.303.6T¢*~ 20=8gRs9:s’ T0-g29p922"* ] o
mm.u«mnmﬁd,n ;owaomooaaﬁ.s ﬁo+oqom»mm. mw'mmmmnmﬂ. T
+3T9cgge’ T0+87CR9L9" - 2040621¢02a p0eGp9,.86G"' = gUe2 o¥eT ,
oo..aooﬂmﬂ. oo.“mommoc.. T0+L226L65" no*ahhwﬁﬂ ‘e vooomobhg¢. v0e¥922099

aoueRA0D SMO T

uiw 6¢ + () YSN "I
panuIuo?) - snoAzapuas 913d1}309 (€)

panuiuod - 31VLS IAILYTIIY ANV ‘3LV1S SMO “3LVLS WSO 40 SIJHLVIN JONVIIVAQD - ‘1 3n4vl




11

T0-g2.6982"
£0=95287p2's
C029,gTc0T'e
T0+p225909°
DO#Qomano.
00+0v9C 40

310-/LT8Gp0"
10-27¢0¢zt"
00+/.6CTRGT =
20*8<p6989"
c0+9CTRCT
20+092¢261" =

004+1222¢TH"
10.pp9ss22°
00+9ppp0TT '~
204529€992"
20+6550/¢6"
2049108985

10-9,89525"
004¢205707"
004,7g251%:~
go+2c?9t07 -
Z0,9TECE9G"

UUegOCHYUEQ"

OO#NNMNﬂOV.I
€0+006ggpp*
04609001 a

wa1sAs 9JeUIPI00D |BOO| (NSO U! 9OURLIBAOD 31R)S dAIRISY °¢

10-620,.8¢°
00+FTpT9pgt=
C04+.p,2€9G
no+vm%nmom.
20+2vop Gt

00+po0gCeT?
00+02¢%9g9%~
20+€09€2/09%
¢0+0spvess’
L T4 P TN

YT
nooomamonv.
pOecb00BCH* -
c0+p602T99°

T0+90ggs¢2’
£0+9g9¢LUC!
pO+L5pEG2E " »
€0+29229L6"

c0+0 Opt! _
coey 8355y, 9gegBTobog: )
£0430,9,22¢ 90+Tg/pp T 9042,g337%:
CagToyyge’
moummvmmmm.s Lo*puBaTLce
¢04+g024009° 90+s52909g0 . G0+£/T9204"
aouelleAod _\‘mo N
ow.hnmnmmw. - ;
9 ’ﬂN VNVN—I L .fﬂNQQNQ .
904299977 90.P08%68L°a  90ePsP99¢
aouelienod m>>O .ﬁ
MidlL °a

panunuo) - snoazapuai 31d1}|30) (&) -

panuijuo)d - 31 VLS JALLVIIY ANV ‘31 V1S SMO ‘ILVLS WSD 40 STINYLVIN FIONVIIVAOD - °II 374Vl



12

T0-¢596062"

€0=9C32092¢= J0.2827se(°
£0-94C0656"'c 30-ZT9269L' 00+589209y°
Toegszig2e’  00+02GvT93'e O0es9gping'= GO+£56099"
00ecCoZEPe ~o;ne=oﬂo“- C0+vgetlec'= £0o0307222¢° 90+T03930¢"
00+e9502%¢" Z0+606CoP9'=  CO+0CHarP2Y e  €048639L%5"  90+uCpoucT’ 9046007327’
Emum>m ajeulpiood _moo_ NSO ul aauelIBAOD ajels 9n1e|9Y ‘c
30=,2030cy"
$0-,205g02" 10-7€66698"
00w;/p,30g2'= 00+0798049°'«  T0egsiG/sS’
20e0g 2Tz  20%999%s85's  gOeg2940%’ 90+9266v5e"
g0+Tsg2922: £0+09.L646G,; pO+g2Eg0BY "~ 9043990498~ AT .
20e2pTgags '« 2046768698, ¢Oe08E008s,  SOess62209, 90+65050€9 =  90+9g82303
aouelienod NSD ¢
T0egcc9uLe’
PV TI{{4 om‘oooMBﬂN” L0e2219005
00e9g66G6%° = 00+80CF978'- +22790p¢"
Zo+325046%° 20ep25TE90 '  SO0+9pagaTc’ omaummomuw. Ce2668902"
0+199T6973" g0+82.5289° p0+p6g2482°'=  90eBGPGC9C'- (Ve . .
MOHa“ﬂummo.. €0e6,080682%~  POesBiGETT 90+9982277" 50+309T5Pe -  90+L59966¢

aouelienod SMO T

uw e+ M Idl '3

paNUIUOY - SNOAZ3pUdA 913d1]]307 (B)

panuijuod - 31VLS JAILYTIIY ANY ‘3LVLS SMO ‘31 VLS WSI 40 SIJNILVIN FIONVIIVAOD - °11 318VL



13

20-0g0p30g*
LOLUI S TAS: N
§0279742C2"%~
FO0e ETT92pts
00e(992202"
00selTTasY'=

00=sstste92"
$0«Tg9T2p T
00w/L26L65"°
20~0¢pTe26’
c0»9pa8TEC"
20eGpetCyT =

00epgegsyc”
10.2Tp2Z2p2"
00eTgcEegs’ =
Z0+2Tccvog’
€0eg6678LE"
20446872580

10226560,

30.267900g's 00422cpert®
0043659493  0046552999° GO+pT255,T?

204956635
20+0pTL682'=

wa

106999391
00».029¢92"'=
A LATTIZ A%
£0e0720762!
20+gLg5eeT -

1027260869
U0+»GTGP6EE9 '
2040,1940¢?
£0+T46686G"'
20+3289810.

€046(2T(0%'e  €0+cp2orlp'e GO+aCELECq" .
Z0+Cpygcecy €0+60,2%6C" 60+6502g99‘'~- 60+5806£28

15KS 27BUIPI00D |B30] |NSO Ul SOUBLIBADD 81B]S SAIRISY "¢

20+199¢6207"*

¢O0»ci07cis'~ 60+0077248"°

»0rg9LsT86!~  9040/58265] (0+¥4856656! .
cOegadCoOp 60+T4792p2 - 90evgrU(8g -  Slef@ss692

aouelBAOCD NSD "2

20+3Tgp0273"

CO+EPPEETo =  90.CHOTHOT

GOeQLLGYTT' 90+24902,86" 80+9C62803 "

PO+2TC2GTT S0e86Y.985~  L0+0GTP80%3 '«  90+2%TSQ2T*

aoueleA0d SMO T

M ddL 4

papn|ouo? - SnoAzapuai 213d1]|30) ()

ponuIu0d - 3LVLS JAILYTIY GNV ‘ILVLS SMO “3LVLS WSD 40 SIDIULYI JONVRIVAOD = ‘11 318vL



14

10-01.891¢"°
T0=6LE9L9T°
10=-2c9hith’~-
Z0+H626H61°=
20+8€9h19¢*

20¥2SSLEIT=

1A=0HAHOZ*
T0=t,79h82"°
TASIGTTIR9 =
20+0angROZ =
2OFITNYEEIS
2045279292~

TO=hh09HST*®

20=TU6Y982™

20=-12G52269°~
T0429L1ETG -
T10+6.2"H94"*
0040 TL926L"

10-9H92656°

00+LhLOEhE - 00429L8Hh9°

203+8HILEES = — CO4CIGOTET - YOFITHL0ETT*

CO+CTCHLET® £0+0£09TEG"~ J0+GLEHGO0T = 90+2GLGGhh*
COFEILYLOT ™ COFHILSHLC” COFILONE09° T ONFTINLTSETS

wasks ajeuIpiond [B0] NSO Ul 20UBIIBAOD 21B]S JANRIRY ¢

00+20SST2T*

00+912CG8E "~ 00+€98400L"
20390629~

g0+10C0TESC® CO+LTLOCLG -~
CO04+GL9THTIT ~ £0+8169782°
ZUSLBGELLT™ "

20=290TES8*~ 10=0T€92¢2"*
“TO+h009hZEL* = 104+9THGEDBH
T1C+529¢6¢8L" en+Gg209éée*~
$0+8,2009h°=  T0+GLHO9ZH*

—COFSHENIINT S  9OFTENLNTT

90+L8G1LTT - 90+66895Lh°
GO+€LLO619° 90+608€922°*~
aouelieA0d NSD 2
GO+LL066BT"
H042¥2G2Lh~ G04+0/.66GHE"
TCO+4H02298G - h4+3H26L0C =

aouBlEAOD SMO ‘T

(1) JON

snoAazapusaJ pousadinba paseid (q) .

Y0+08TL6TT"

THN+5RNHBOO "

panupuod - JLVLS JALLY1IY ANV ‘ILVLS SMO ‘31VLS WSO 40 SIILVIN FONVIIVAOQD - .‘___ m._m<._.,




15

00+1ST09HT"*

panuijuoy - .m=o>va=w._ pouadinba paselg(q)

10-9.¢202€°  10-289698¢°
004.SThG82°~ 00+4G.82Th2°~=  10+860¢8T2°
20#40G6.TT°  T0+88660€L° 204,8081TG" - SGO0+CzZLh622® )
£0+2Hh2hBB2°  £0+86H92H2° #049£5TpT2°~  S0+40T051G° L0+T02T022"°
20+BHL09TS = ~ ZUFOCHZOBH = — ~TO+LUZHIOL® ~ WOFOLWGEEL = ~ QU4TALECRT =~ CRehTrHBEN.® -
wa1sAs 91_UIPI00D [BD0| NS Ul SOUBLIBAOD 3]B]S dA1R|dY '€
004SHGGEHT®
T0=TRZ20hhh°* 10-8TTE9TS™
004LGN202E°= 004.99980€°-  TO+GELBHER®
204569122T°  20RWTI2LTTY  2U+SE099Z6°~" GU¥SCTVECT®
COFITMOCZE" - £042L6G60C* 00+LT2TLES - GO+GT6TEEH® L04+20G56€2°
2041651606 =  204L2CLENS -  CO+SGSISLE" G0+0ZHYHT*~  9042HTSLLE*=  SO+6ETTITL®
30URLIBAOD WSD 2
T0-66L0LG2"°
20=9gNhC952  Co=NTL086L"
20=0.h%C08%~ 20-L69H2L9°~=  T10=028CESH®
T0+SCH6M9TH TO$SCLLENE® - 1042992568~ SO+2E 20911
104496509 T0+1£€T069° 20+4792TE0G°=  H0+CLIGZ6L* G0+804T2LG"
T0+T12¥96T"° TVO0+h0COEET =" t0+92.G¢262" CO+0YC92Lh° - H0+2GRLTOT =" Ho+THNRTITL®
20URLIEAOD SMO T
(M YUSN 'g

panuiue) - 31VLS JAILYIIY ANV ‘ILVLS SMO ‘ILVLS WSD 40 SIOIYLVIN moz¢_m<>oo =l .mn_m_<._.



16

T0=-£9h0¢9¢*

20+62CST0S* T0-08ZTTIT®

00+9H90CET " 00+0T6THLT® 10+Hhh969G¢C"*
20%¢259782°~ 20#696628T*~ "~ £0FL 00T =
£0+6S9122T°~ £0+7£BTBST*~  70+699292C°~

VOFZSLSTNO = —TOFESTRENE S COFBNUCZES™

903¢9LL0TT"
9n+8TT0T8BL* L0+26£886C"°
.-idﬂﬂmddoﬂﬂfl{,Md*NmNdMNﬂjﬂ%;43dd¢ﬁdﬂlﬂ0

wajsAs a7eUIpi00D [BI0| NSO Ul DOURIBAOD 31B)S dAIR|DY ‘¢

T0=97Tg952*

20=-00ncK29° T0-826LTET®

[V 3 FAAr AL ] 00+62SH9HT"* 10+00G66LC"

204909121€°= ZO0FSOGZEST = COFTSCTICET = 90+¥T68CSTIT—

ﬂdﬁ@ﬂaﬂnmn.l CO0+LSTSEET - H0+L2LhBhE" - 90+h622CL0C"* L0+T2RT102¢" .

NO+8GRZZHL - 10=9tg2Hh89*= T0+S209089°= NO+2CLYCHN —NOF0TC02IH* — NO+CISEGOG
20URIIBA0D NSO 2

10-92012971"° .

10-Thb6L2ET" 20-002886%° T0=0G080hh°

YOFUTHLIGG "= UOU0+%h26bLBY T04+LLH9TGH = ~GUO+LSHBLBT®

2046.C9hET "~ 104G2T9h0G*~ 20+0268T19h° = H0+610H29¢C* G0+€9GHLO0G"® .

f0+G62Lh12" - G0+40Th69C =  10+0[RAC3EL~ THO+CLE99G2 +#0+10088G9"* H0+E2Hh0269°

aouelden0d SMO T

Ul 9Z + () ¥SN "D

panuIuoy - snoazapuai porsadinba paselg (q) -

panuiuo) - 31 VLS JALLVIIY ANV .m._.<.rw SMO ‘3LVLS WSO 40 SIJNILYW JONVIIVAOD - "I 378Vl




17

10~-4880245°

€0-818286G°- 00%2600362°
20=CL90hTT°~ 00+H5009628°
2049TCT2TT* 00¥BEHSHTT =
00+459071GS8L"* €0+Th82L0C"~

T10+69hheTT"

£0+59¢25818° -

OOFHEBNONTZ = - SO0+ESBNEICT

€0+2G296h1° 90+h91898G"*

TO=CNONONE = ~~ZOFGITLGEN™™ ~TUFLLNWSSSE™ ~ “10+68268UE =" SN+E0RS0LS -

WaysAs 9jeUIPI00d |BOO] NSO Ul IJUBIBAOD 3]83S dAIRIRY °¢

10=TTTHNE2

90+8656914° - LO+TEGEELN"

S0+6,.GSY009° 9046612199°~
aoueleA0d NS 2

90+96/.8GhHT*

90+0LHh2gB2 - LO+hT6GBE2

20-£90G6eCR =  T0-6CC2C08°
TO-YTHOEES®  00+4066T269°-  T0+68££099°
20450LL€9€° ZOFPNSETSS* = COFTO8ITSHN*— ~90+FLO0TLEOT
ZOFIGIRTENe=  CO+8hECHBG* #0+95189G5° -
TO4P2TORGL®  ZO+HBLLIZE*~  £O+26€208L°
T0-£4h60899°

TUSHTHZOST =~ TUHELgeTe™ "

T0=-L8EYLhh* (0+45949H08°*=  T0+80THESE
c0+66TL084h° 20+L4,.689.28°~ CO+60h8HNHE"
20+TL49L58°~  £046£298€9° 7045506062~
20450226£T” c0+80668L2°~  H0+G92GETT®

90+49U¢B6CT = 90+T1GHCRAF =

aouelBACOSMO T

(M) Nd3

panu1uoy) - snoAzapuad polsadinba paselq ()

S90+72902H6 "

ANEHRLHEEE "

a

panuuo) - 31 VLS JAILVIIY ANV ‘31VLS SMO ‘ILV.LS WSO 40 STORLYN JONVIIVAOD - "1l 378Vl



18

10-1112L82°
£0-59T0926° TO+HETHIET®
€0-4920629°~ T0+,490261°~ T10+00L0g29°

T04UTSHITS® ~ 0040582.2t°~ 00+4/866912° S049SSLTER"
00+916£009° ®0+8LS0681"° ©0+0TLhETIO = £0+.180502°~ LO+EHG6E09" .
POFLESGTUS”  TUFGLIGEII™ — WOITSLZZUT -  SU$TSZHOLI~  LO+THETODT® ~ OMITOROLBL™

woIsAS IJRUIP00D [BI0] NSD Ul S0UBLEBAOD 37}S DANRIRY “¢

T0=-99¢N6LT"

20=-0G40GTG" T0=-TOETTCT"

ro#ss71G92 © 00406LG¢S¢° 20+2.T¢2ST"

20+CLN6LG8T°= NdﬁddddddddﬂlllNdﬁoﬁHndNHQHit1@dﬁ:mﬂ$QNd?

TUFCHTHIIZ = c0eg2tice’~ mo+n:oﬁcsw.l 90+04H2£€99° 80+H9¢062T1°

00+L2%0GL6"* 0042TCLOLH®  ~CU¥CHBU0CH® ho+t06t2c2*  GO¥626T9TH*~  WO#009THIS’

9JURLIBAOD NSO °Z

$0-LGhOH9N*
BO=S0CIREG=TO=NTTESST —
00+0TEY6EE" 004+8006h0G°-  2040T686L2°

ZO+C0BSOTT = —20F0CGHETT™ —-CO+0NCTTI8 =  90+282829T*
£04829Y60€°~  £040CEGL9H° G04669T6G2°=  904.¢C618L*  80+T0QTNH2®
ZUFTZIYSETY — 2042992695~ ~ MO4ZITOLIT® ~ = GU¥BLBTLCH = ~—ZO¥FSOTNSGT =~ 90¥MTZ90CT™ "

20URLIBA0D SMO T
w6+ Wd3 3

panunuoY ~ snoAzapuaa pousadinba paseig Sv

panuiuod - 31 V1S JALLVIIY ANV ‘31V1S SMO ‘3LVLS WS 40 SIJNYLVYW JONVIIVAQD - "Il 379VL




e

19

10-29601¢c¢*

20=-191500T°*~ 00+hEH8BIL®

€0-0hB88L62"~ 00+680THh02° 00+106h68G"*
TO+H1£889¢"° 00+TEH8Lhh"= - 00+690G2ET "~
00+T9H0EHT® 20+h802LL6°= CO+HBLCHES -
T0+9, = TO+hGTIETC9” (AR TAA A C4-

IN=C/LIG2"*
7N=GCARG!I9G -
T0=-6/AKRG129°*
20+929¢61¢C°
204TICREEG * =
T0416G2000°

wojsAs 27eUIPI00D [BD0] SO U! BIUBLIBAOD 91BIS IANRRY °€

10-6855HHE™"
T10+H600L2T1°~
204+8ELOTLS =
H0+THhBLOTT®
2049186898°~

10-2221166°

cUSVicCcEY} T = CTOFSHILEIUL™
10=-0489499°  T0+40gE68TT -
2040764298~ 2C4TOCTEEG =
20+8227h95°=  h04+H1,020T°
T0+T06YZTS® ~ "TEUR098220T"=

panufuod - 31VLS JAILVIIY AWV ‘31VLS SMO ‘ILVLS WSI 40 STDIYLVIN JONVIIVAOD - "I 318Vl

20+1994112°
CO¥FNTUBEEE"

GO+EH00HhBT*~

H0+26UEEHT*

2n+geT1902°

er36126ELEY
S0+8T6HOLT -
O TOR09ET

panuiuo? - SsnoAzapuai pouadinba paserg (q)

S0+69H9GHT "

C0+L96L6€9"° 90+698086%°

TO+C20TI98C= " GO¥T/9T9L9" anFOGHGHNG

“gOFGHESETT®

90+6GBYGLL - 80404GT09T"*

GO+gGTIHET* LO0+CO0gNCT - Y0+9G19E0T"*
aoueldeA0d NSO ‘2

90#T¢8G32T*

90+2Ugl9G L~ 804+hhLhIGT"

GO+2UTLIE9" LN49RGTLIT =" 9INFNNGENTT*
aouenerod SM0 T

idL 4



20

T0=-T19T60C"°

SOFN66CL9T
2041.980LL8° 90+5£029¢h*

COFLEZEELS > GO+607098S" o0+ TTOG6TO"

wo1sAS 9JeUIPI00D BIO] NSO Ul DOURIIBAOD 37B)S dAIR|3Y ¢

904216"C6L°~  B0+0TS969T*
“G0+9L98T99% - LOFLHCSIET*~ ~ Y0+CS08STT®

aouelBA0d NS) '

T0=06£8BTICT*~ 00+T6W2S9L"

CO0=8TOLTOC *~ 00+c0L2622"* 004£0ET2LS"
TOFH2TCH09"® 00%5220999°*=  00+69M2L6T ="
004906L6ST* C0+66€0.01%= £0+80L6CEH°~
TOSCL2oN0T*= COFIBELGS9— TOFTILZZeL
T0=SZTHHOT® - .

20-n1h6LLL® 10=80£Hh2L6

rorronoonTe= TO42ICTTHI® -  20+8955022°
T04YR/.C0T6" TOFBNONSTO =L OFECSEI906* 90+¥62SUTST
CO+FISNETETS #0+6266¢€21° SO0+h90he6l -
1049606086°= TO$009/566°=  HO+02TISST®
10=-96SNMc/Lh*

20=096L27L" 00+09099¢T "

00+L92Y0¢CT "~ TO4+2TLTHET = 20+91TRHIC"
20+.B69LBST"* ¢0+9EG0CG9* =~ £0+8ET08E8 "
CO+H0TTGTT"® h04+4LT99TT° S0+GLTHBBT* =
T0+G929¢96 =" " CO0+L.042C2T°*~=  Nh0+.6266HT°*

90+0060BET®
90+6U L hGLL - 80+88.L¢G9T"
CO+BYTEGBO®* ~  [U+CH2GNET* -~ B0+hQLLERT "
90URBAOD SMO ‘T
ulw g+ idL "9

paNuUIIU0Y - SNOAZIpUM vo_..on:_mo pasetg (q9)

panumuo) - 31 VLS JAILYIIY ANV “ILVLS SMO ‘ILVLS WSO 40 SIDINLYN JONVINVA0D - *I 3T18VL




21

10=-22S81ST*
20=-HL0SBCT®
€0-9¢88LST "
20#%709007°~
10-62.6.940°~

TO+SLTTLST—

rO+SROLZTTS
T0=6G b LT *

"OFOCLELAN =

20400Ng0GG*

TOFEZOTTER®

Z0+8ALTHTS "~

00+GGGUBCT™
10-96T%96T""
00+hG94G68"° ~
20+40CGY0hh"*
co+i6BL2HE "

1 20+86229h2° -

TO+6HLGH2T®
00+6hChIET®
10+9982L¢2°~
CO0+Chh9gGe "~

T0-08CBLhH "

0042640022 °~ -

TO+CLG0HhB =

so+p0OTLLES®

c0+98519¢8° S0+29G66€0T "

TOFZOBNETT S €O0F29TENET— - MO+EBETEIT— - G+ BLELTLE~

WaIsKs 97eUIPI00D [BI0| NSO Ul 90URIIBAOD 93R]S JAIRIRY “¢

T0-2BTINhCC"*

0041S4H2919°~- cu+96h912¢C"
TOFLEBOCHTS——CO¥ZOSTLL L = SO+F9LSYIEn®
€0+hTGCHLG® G0+G916662°~

20+1026H002°=  CU+.L.698G8°

TU-0902ULE”

004+2Lh6669°=  <0+660G22E*

2042N606ST" C0+THGOGOL -

CO+hTG0HGT" SO+HTNTC0C =

Z204TH9TT92~ ¥N+20P6656°

90+S6H¥GEL" B0+1€L96L2°

GO+hB6L06T = 904+S0LTI0w "~
30URlIBAOD NSD 2

GO+6CCLNO0"

90+GUL6RTL® 0+NNK2LR2Z"

SO+6LT96LT2° =~ 90+LTTGLBR -~

aoueller0d SMO T

4dl

Papn|auo?y - snoazapuas polsadinbd paseig (q)

FP+I6REHATS

$0+6€081€C"

coFI/RZTON”

panunuod - 31 V1S JAILVIIY ANV “ILVLS SMO ‘ILVLS WSD 40 mmoEH«.s. JONVINVAOD - “Il 37189VL



22

00e9160¢TT®

T0~6209859" __ 30«9p62p096°

0C+9v8069T7 '~ OQO+eSectoe's  00+LT2€569°

20069606Ep'~ €0+4062223°'-  CO+g996908° = 9Uegp90a2q’ . ‘

€0+6.0665T" £0+65£0,902" €0+,572€086°~  90413,009G2"'= 90e/020600"

204677290, €0+6809CTF =  €O+L626062° . 00+026/293" 9C+,2309p2"'~
wa1sAs 9jeUIPI00D |BIO] NSO Ul 3OUBLIBAOD 938]S 3ANRIDY €

Toseeteicer  Doszssssii:

204082ps0g'- £0+c0cp8TT - £04T4L7942° 9u+989Tu0p"

c0esT0p/p%" €0+t ppOCE’ £0+1940G6G" - o0+/,p10822"~ 90+pgpT20¢"*

30e0pp 06 '~  LO*CO9P8IT'-  £0+227620¢° 90+9TLpeet’ 90+pe0gep2’ -

aoJueenod NSD ‘¢

20-6260264"

20~4L0€823"  z0-g(lsfgp’

20-gTp2tel’a  10-T9LT(0T'-  10-ve2espg’ -

$0+0652062° 10+269561¢" 1040990527« G0+J8pGlal’

304957950 10+8(£2(96" 2042292856 '~  pJ+66(8.45'~ GU+69c6ZTHY

20-3L6207¢" T0+GgP9T0T - T0436g2/2/*  £3+9v9p<09°

2oueldBA0D SMO T

JON

SNOAZapua4 aue|d-jo-3n(Q (9)

90+,908yct?

173 74 14 4

__p0+0928cY6'- _ yOGITIVeL"

v

panuuod - 3L VLS JALLYIIY ANV 31V1S SMO “ILVLS WSO 40 STIIMLVIN JONVIIVA0D - ‘1l 319Vl




U0+ivipule’
00+FpTL607T"
00+626€999"-
€0e(920627 "~
C0+99p9kL9!
CO*PCTT6ET

00e85C5960!
00+£c2p60T°¢
Q0+T(C9CTo %
2040082828~
£0+0¢CTC29
c0»295622T"-

23

T0-£869T0y"
20-9646606" =
20-9L90g89"*

2004698762« 10+1220C%p'

T0+8EE2PLG" -
$0+6926215"

$0-99p0959!
~D0+9tlgsc2gt-

TO+pC L6994

gC+pB26928°

20+pGp2LL4t-

T0+220%202"

20+920¢90¢'~  90+2210617"

pCecTgrele’« ¢0+282086p" LO+p9CEE02"
£0+90gg02p'  qO*9TRGEOT'=  90+g9666%H "'~

wo)sAs 91BUIPI00D |BI0) NSO U! 9JUBIIBAOD JJRIS BAIRIRY “¢

TU=4pvesatl’
QU+9peTE9C " -
20ep82TciT’
C0+pGS9RE9L"’
20+201,76, "~

<0-6665488"
20-€45v829° -

T0+0T8uTsg"*

10+gEP9L2?

¢0+T12.8G68'~- gO+L252u56°

PU+T6E2T12%-  GU4GE66LK8’ (0eC0GLET2"

£0+00068%5" c0+UG80663 '~  90+82G66Tp' -
aoueldenod NSO ¢

10-789£59¢" .

696690 s GJe962/¢Ql'
20+G2LLp29* e pO+0gsCGo0" g0+g9nte0L?

10+6Lbu2g2'- . T0s65G00Ge" . £0+760TCCA"-  p0+0,cs02p'=

9JuelIeAOd SANO T

SN

panuijuo?) - snoazapuds aue|d-40-1Q (9)

g0*T9ccE96’

cO+Tor6gss"

cegLcTg0OT?

‘g

|
panuiuod - 3LVLS JALLYIIY ANV ‘3LVLS SMO ‘3LVLS INSI 40 SIJNYLVIN IONVIVAOD - “Ii 379VL



24

00esG108Lg"

(0+2€9T992"
90+95p90682"° «

L040108¢242°

¢0+960024¢"

90+9¢gPuBL2'-  ¢04095Gg65"

aoueneA0d NS) °Z

g0+$29008."°

10=9Cp990¢" 30=4L9T8LT" ,

00e269269¢'~ 00+(09729%°«  FOe9cggesl’ .

CLUSTT YA 20+40pgv9e"’ COeps2080p°'>  9U4ZL2TogGT"*

€0e9£0,828" C0eTLpco9t! v0+399/288°~ 9C+696LP60"'

20e.90629g°'- 20eqLggtrl'=  £0egeoptiiol’ ¢0+820/26p'«
wa3sAs 31eUIPI00D |BOO| NS U 3JURIIBAOD 9]RIS SAIRIRY "¢

LY IACTIA .

t9-6,8060¢" T0-f%sg4T2"

00e259958P's  00+5659¢8T'- 104960ggul*

LTI IR N 2044979582 £0+202pg8b " 9U+09EPEPT"

clecsB6860! ¢O0egB0CYET pO+g0c26€62 ¢ - 90+pEL9CED "

200000066€"'~ 20e939T902'-  (04¢T6gp¢2! ¢0eLLUG69p "=

$0-12L(psT6"

20-2254c98'~  Z0-TeU0g90g"

$0-ppoTcCT? g0-v22Lig2'- 10-2602029*

204£909602° T0+6365T6T'~  10+(827923" G0+48/Tp2T"

20e268G5G% '~  00+TgCT6¢q" 20465UCYE9 =  pO+66E9p9T " -

040965587 T0+,9%656T =  0048T9CYOT* _ ©Je72930%7°

pO+obn9apti-

aouelieA0d SMO T

panuijuo) - snoazapuas aue|d-jo0-inQ (9)

R LIYATICY N

uw 20T+ ¥SN D

panuued - 31V1S JALLYIIY ANV ‘JLVLS SMO ‘3LV1S WSD 40 SIJNLVIN JONVIIVAOD - "Il 3719Vl




25

10-1gggi0ge

{0-utveeZy -  OGegpg0gel:

20-¢0¢0962°'=- " UU+z2poTigi= TO+9y0g982

20440Zg6£T*'~  00+gpgT00TF! 00+80p5929! §O+624bKhe! o

T0es6pg922" £0+45,0960" pU+6986Ep2'~ ¢0+1050gpg’=  (O+g5shgo2’

00+cG9cu6g’ £0+9520062~-  fu+0v002CyL’ £0+98622T2 -  90496.8929'- 90+0432205"

waysAs 93eUIPI00D |BI0]| NGO Ul DIUBRIIBAOD J1B]S dAIRIRY ‘€

_ 0690

it R

00+pgecpyt  00+rBeslig’- 1041789696

c0+289p09T" 20402g26bv6°-  L0+41v@beB’ gU+E6p0G2E"

C0+06TggTp’~ L0#F9LECLY’ p0+226TT b -  90+42€49€L°'-  (O+vglé6eg’

20+sGb5geti 20+926,¢L9' -  £04682C699" 9U+6£2660T" 90+0£9££66' -  cO+G.986bu’
aoueleA0d NSO °2

00+0989T0,2°

“m-mmommom“. 00+032£9%¢" .

mo“mouwnmw. mw¢momom~ﬂ.- 104T6£006g"

Os *ov8GeLT -  c0+677/CRO" 9J+3£56G0¢€ "

Z0+49£890¢ £0+£2CpG68° - p04/6TT09F"  93429pa/T'  /04c/az0p%'- 90+948catTg’

aoueilenod SMO ‘1
IdL °d

panuiuoy - snoazapuad auejd-jo-Q (9)-

panuiued - 31 V1S JALLYIIY ANV “ILVLS SMO ‘3ILVLS WSO 40 SIDIYLYIN JONVINVAOID - "Il 379V



26

T0=69998%3"

§0-84794G5' - O0+Tvapsfi' .
20-9966922°~ OUecoggete’~ TO0e09p20PY
2040290623 - 00+g(uTGeT'~ 00e90LPiGL = c0s6p02090° .
I0+vb6046T" $0+909,024° POegE99PTy' =  £042592299 L0+649€98€! .
10°69(p95T"’ CO+2ZopEre’> PO*6rs6r03’ cO+9ceT20p’ . 90¢xByBLR6’~-  90+£80062¢
wa3sAs 9jeUIPI00D |BO0| NS Ul S0UBIIBAOD 318)S SAITR|3Y ‘€
10-5988666° .
T0=pgp2900" 00e986T4TT"
2049107656t~ O0efBogylg'-  P0sgosieds!
200c6G629¢'~ 00009677 - £0+ggarcls’ 90+22v6lip’
cnecsacL9wt  SO+u0p0s9.° 904267209~  90+v€8G6L8L°'« (040996606
20eG623¢2, 0> £0eL2699TT'-  L0ei2pyrae’ 90+862992T" 90+69E8750 - 90+60263¢T"
aouelieA0D NSD °C
00+£€6G56LT"
T0-384684L°  00+583929¢" .
mmonmronmv.- ﬁm+mn~nveﬁ.- 10e25€09¢/6°
Je669p82P°-  ¢04878.TgT°~ 0+9562 ! oo;mvommmv.
gU+TBsveles’ pOepGbL99T" vO+86v66L8'« 90+0T6p,89°~  (O+9¢n0064"* _
gO0+g2¢p90% ' 0e60G226y"-  plegot@gee’ 904970gGeT" 10+66062T2"~ _ 90e(2(pE0s"

aouelen0d SMO T

U G 6+ IdL 3

panuijuo) - snoAzapuai auejd-j0-inQ ()

panuiuod - 31 VLS JAILYIIY ANV “ILVLS SMO ‘3LVLS WSJ 40 SIOWLVIN JONVIIVAQD - "Il 31avL




27

20-L6T9vE"

p0-6€TC9L1 - 2U~-92gpe8y' = =

p0a0GZp50y: T0-T¢e0pett= — T0-pCoTory’

T0+2L286FL° 10-16002€€ '~ T0-9§Q4r8L’ p0+8P0266L° -

T0-630CE9¢C - TO+c626L28" 20+pS5Tp621°- 2040090399 % = pO+c8PTC29?

10-199040¢g"* T0+(559L26 '~  20+809€¥C3"  204¢(76%G6° . »0+09p6%2(°- v0+2626¢T6°
wajsks 97eUIPA00D |BIO0| NSO Ul 9oUBIIRAGD 3183S ARy ¢

90+618153¢"

$3-00v0690} T0-vTgCutg"

TelLEGPET s 0063 L992¢°- 20+9L9,p1T"

10+9880C9¢"'«  20+l6¥0v92° £0+0€C6TLp -  gO+309¢€TLL" o

»02Tv9582%° COal66L069" G0+628¢C60T " - 90+u6c0ubp? yOep9L2HUT"

s8ebpG20L6%' > 20+96(29GG '~  £0+0207€G8!* gU+08v22LL'~-  90+080£T719'-  gU+G2696T¢°

aouRlBA0D INSD "2

00+pECRLTS?

30-9€8TL96° I0-pIbehTLt ..

104+26904€7° - 00+9g0pCpp‘- 20+.T600271"

0042689295«  20+6492862'  ¢0+08%¢asp'=  GJ+6L0(TgB" [

pOegla0lgT c0+£36606s° ¢0+1CEQCTT '~ 9J+56692¢6h° g0+,TaTalt’

€0eL24L3€7 s 2024098860 °~ »04+,22T9T1" GlelpsiGep n (0+p6c9TITt-  9lesssd021T!

panuijuoy - snoAzapuad auejd-jo-InQ (9)

2oURHIEAOD SMO °

4

T

Idl "4

panuiuod - 31 V1S JALLYIIY ANV ‘3LVLS SMO "3LVLS WSO 40 SFORLVIN FONVIYVAQD - °Il 379Vl



28

20-15002h¢"

y0-6Fo6bB8e*  TO-£Ggee02°
CO=av0g6rp* T0-2C26009°~ 0Cecc9pee

T0e90Tov2 '~  30-02¢gObyts  O0epCyps02°  #0+6£060CH" e
00eg2gisc’ 20+v24T5G9" €0+.9€60T2'= ¢Oegs2cpgt’s 90epalcitz’
00*9»p006GT'~ 20+gcpce6d’s  20+pe2puls’  20*efg@et '  G0*alyalpe’~ g0*9.24082"

Wo3sKs 91eUIP400D |BOO| WSO Ul 9OURIIBADD 9IRS BANRIRY °¢

10=0000294°

$10=92462p1"° T0-v€6699T° ~ -

oowaﬁmhmhm,. COeLGGEPYC! ¢0+07€98¢eT"

20260865497 20efGE/066C"~ 90+422pEET - 9U+aEL99TY’ I

c0ep0CyGepl~  SO0eull6uts'- $0e28lg0CT°- (0+90g¢823° g0+00626TT"*

t0ep06TaTT! T0e0Tg0I0c -  2047909666'~  gU+L9LL68F' GO+GvEL606'  pOe6pUPI2ZL®

aouelenod WS "2

D0«T€p040T _

20-9872%92'  10-66890£2°

00+s6C(ves’ T0-2¢2c82¢" 204s208(97°

204(8CLPTT° 20+p69c2¢T Je(640830"°

€0+1T095Cs -  20+699589T -  goe0c0RcgT'~  (J+g095¢cH! g0+ggp0THT!

20+, 7272 10e62%coyp’~  c0sg900csy* _ gIe260g6s2'~  90+cacBcZyi= g0e03022¢62"
aoueleAvd SMO T
4dl 9

papnjouo) - snoAzapuad aue|d-jo-InQ ()

panuiuod - 31V1S JAILYIIY ANV ‘ILVLS SMO “ILVLS WS 40 SIJYLVIN JONVINVAOD - il 319VL




29

10acCas/T0"

$0a/TTopp2! T0-pO62b22%

30-9€CC6g = 00+(£/229/1'=  00+gRGTLgY*

20ecoPGaET? 204v2c9gpp 4 20+1b12699" 90+£2p6222"

~o+wmmwnmm.;;e-mo+noﬂmnvﬂ. €04/E/6K 8" m 0 movnmmn..
2Ue2Zhgc9¢'-  204Ubbzggu’a  €04628 .,‘:!mqwmov R

9U+coy U 8= GUsghLETUT:

wa1sAs 93eUIPI00D |BI0| NSO Ul IDUBIIBAOD 33B]S dAIRISY ‘€

LU-C6952TL " . L
10-6690092°  TOu2v9aowE™
T0-2v6000°= 004p22¢902'- TUD+4Ga/E€4G"

20+5298037° = 20+2a,2a8p’'«  20+4964568b/° 90+2¢12922"
ZU+GGZEPPE.  ¢0a9299091!  €0+GGalc2b -  cO+9ceT2Tg -  y0+pZByQGE,
20+8662h¥L = 20+p20p688,~ £0+2637222 60+922Lv9% 90+T8C66LT,~ 90+986pE0T

aouelieAod NSH ¢

f0-0CT5ccT”

€0-0c22g2p "’ 2U=/9p1TCQ"

20.6Cg0p5C = c0-78p8a78" - T0-22v9622"

046626262 =  3040L/3T1ct'-  D0+i1te0e@v’=  g0+00606.T7 )

T0+£c28pT5" 10466/529L" 20+ 726562 10496660174~  GU+9797692" .
¥0ees.0p%2°'=-  C0+1606Q9€° -  10+c0gGiee’ €0+06v0296° pPO+06G9991G '~  p0+/.G¥6€99°

aouelBAOD SMO T

(WION 'V

SNOAZapUa4 31GH0 3|qRIS (P)

panuiuod - J1VLS JAILYIIY ANV ‘ILVLS SMO ‘ILVLS WSO 40 SIOIYLVN JONVINVAOD - "Il 318VL



30

0040¢¥2852"}

B[O EATN A IT N
00409¥9902%=  00+500chpdte TU+99,6857"
902076 TU+B9
€0eal9TPT2'  gOePTBCIYZ! Po+GccRL8Te SQe9619508"
Z03UZ0hgoGts  204/V070GG "= TUsTaULLIRT bUsCePchce’
wasAs 3JeUIPI00D |BI0| NS Ul JUBRLIBACGD 3je]S BAIRIDY “¢

00+206vE92"

10-66062LY° TO=20CTecs :

BU+eTO00TE = 00e62.9692'-  T0+s908¢9T°

20+50¢€T626°~ YOepc2ZiaGe’ Z0+202264.°-  gO+06TpTTL '

SBeocecirzT  cOeecrlilz'  yD+6L6T0LT-  S0eLep2o9L  L0*cyI0ell

30025,0000 = Fagdolzbe’=  CO+ZTRICTE’ | GUINAC60LT'- 90REPEYOTLT-  SD+egevIey’
aouelsenod NSO ¢

10-9¢06p22"

20-6165pcT'« 20%g6£0¢2s’

€0-21ce0ps =  20=0226.%¢'~  TJ-290606¢"

00+LL66TbS" 00+0GQETCH '~ TO+5G6E8TP'~  GO4£690701°

J0+c89p TG} 10+1769¢62° 20+g05G7G6p*~  $0+500p9bY"* s0+gg800g€g

T0eCyspc 0T’ CO+Ca0bgoT’ TO+6p00p9T* p 04287 61T = p0+g20bppT° - y0+g2L0069°
souelIeA0d SMO T

() YSN 9

panuIu0) - SNOAZapual JIGH0 3[qeIS (P)

panuijuo) - 31 V1S JAILYT1IY ANV ‘ILVLS SMO ‘JLVLS WSO 40 SIOIYLVIN JONVINVAQD - ‘u: m._m:m




31

00eyg9ggg!?
T0aCTGr2ot!
00eg9¢2671~
20+cvosceg!
€046 9591}
204clg 2c20-

0C+.0bUZg2"

10-2L2HL8T"

\

V0+62vSbeT -

20+8980vv9"
CO+GLpU9pT:

20+.,2660€T -

Tu-0966901"
A0+22¢Teti'-

20+p52Tc217

now*mmﬂmmﬂ.
2UstpgoggTia

Tu+¢g29e12"

€0+3GrE08T =
vo+anNcaw.n
]

€UagTeeaTes

G0+u60G0YE"

mcummummmmm'

hmwmmhwbﬁwﬁ
9J+gcLbore’ -

waIsks 9]BUIpI00D [BI0] NS Ul 3dUBLIBADD 31R]S oAleI3Y ‘¢

T0.,08,09/1°

PP VA TXA S

2046922ub 1}
clesG0R62T!

2C+6222607, -

A

T04+T60pg22"

"§0+80€TTT2¢ -

p0492/,6622" -

€0+9pThL6T

GO+26UTL6L" ‘
90+ve£0RTZ:  (U+5ST6CEZ,

cU+L8GSGP2 = GOep6GETUZ, -

asuelIBAOO NSO °C

10-6€CROBT "

20-bpLpgTT e cO0=69p99vsL’ ,

20-7660GpE"  ¢0-popUpBT’  Lu-9bP2EL6L’ .

TOw6picaby’  T0+Tg003T2'-  TC+£698TTe -  60+69,99¢T! .
1048CT0962 = 3048959567 -  20+1T5Tvey'-  43+6vGoV8E" GU+gevTics:
T0+c/<9102" TT«gc6tare =  to+ceipe92'~  SL+EPBILPG PU+36vv2GC

asuelerod SMO T

GU+/ThTog2?

GO+8b9LBLE

p0+29280L9°

UWQOT+(MYSN "I

panuijuo? - SnoAzapuai 31gio 3|qeIs (p)

panuiuog - 31VLS AILYIIY ANV ‘ILVLS SMO ‘ILVLS WSD 40 SIDIYLVIN JONVINVACD - il 378Vl



32

o0=3000casts  20-22.€L9%°
€0mgGsL953! T0.Co0pEO0C -  TD4gL2FPE
aduuﬂMdem4|||1udndeM\fN. LPYYITI A AR
nmw 020¢23t- Q+p2pg222'  pQeyG3RGIEt=
X YAZTS 6"« 6

yO+92¢TRUG"
0+¥129909°

L0+2689561"
= —GUSIUEEUET

waysks 21eUIPI00D [BI0] ST U! dOUBMEAOCD 31R)S dANRIRY ‘¢

00+6,50992" )
10-9¢0/€0T* T0eceyGOUTT
WVOF 98L8L8 20-ps222€¢’ 104626597¢" L
20+c9670sp = TUssCacrTC §0+G6990CT" cU+GTPTIT/9"
CO+LIECUTE 104022290 ! - v042626662" - 90+66720TT's  (0e298s532] ‘ ‘
1046644663 B0+0668966,~  ZO+CRE6606. »0+6%62089 . GO+6VI0pEZ. -  v0+22506¥0 .
aouelBA0d WSD ¢
Q00+ggTgqre’
$10+6¢00607"° 10s2Upez9T’ B
10=£26606¢" 10e26sggT02"'~  0OUegZp/202°
20+600T02p'=  T0ec6/£162' 20+003psCT? G0+992627T2L"
wmumbmmomn.. 20424(80027'  ¢0+5p60SET e $0409509ub’'- 904€69540%" )
*+CCPTTP2'~  20e9p2210T'-  Z20+vTesllp! v0e65pQ609"° gl0+glc2¢s2'- qlesggiol’
aouelIBAODd SAO T
MidlL °a

panu1uo0) - SNOAZapua4 J1qio 3|qe1s (p)

panuiuod - 3L VLS JAILYIIY ANV ‘3LVLS SMO “3LVLS WSO 40 SIJNYLVIN IONVIIVAOCD - "Il 318VL




33

208967229}

¢0a096/v6T'> T0-9ROTGET!

C0ap@0CTEy'  T0-9422Tgg'~  TOs2f6.7G2°

ooonnomoom- €0-£9269T6" 00+a0696s¥° - »0+.1008pG" b 129202"

00«,6€CL0 Ceg2lTG20" +.£9¢828'> £0+686G62y° LUt o iz

Szmaon . '0+E6S/TRT S 0+v6,2459° DQ+969T04E " GD+.09¥8T6 - GO+ECREPGT:
WoIsAs 3jeUIPI00D |BI0} NSO Ul 9JUBIIBADD 2]R)S SAIR|3Y °¢

0C+9ggveve’ B

2C-9082rp8°'~  T0eq0gNlpe!

00+2694%51° oo»bbhbwlmqia;xmeul ¢Ch69¢’

20+60£6869°  20.0gpecTT c0s9s0c2L2" ¢0+2Cgg 199"

2047150967~  ¢0465/p5RT'  $0+G9p20Urt-  9den/p2,Te'a  (O#/6Cappd: . ___

T0+288L€EL 2042909002'- £0+6649u20¢" ¢0+6p0cTTLZ 90+92T9gv2"' - cl+gTLT9Tc"

JouRIBAOD NS) 2

00+1¢celopr2® _

No-qmmnanm.. 10~-%20¢8Lg!

10-90Coab2'  10e6.0spGe'~  00+£5£600p° e

20+2/¢56TL" 20+T9p80TT '~ Zh+6tglGLip? GO0+.6,0626" . ) .

00+£pTatgtl!  ¢0+658vc29” £0+9904672*- qU+p209ppTt- 9U+962971¢" . .

T3+£19615L° c0+6EvPRLE’ - $0+3L9/02T"° G0+66T5602° cl+c0L96C8 " - gO0+pg9p02g¢

20uUBlBAOI SMO T

uwotT+MIdL "3

panuljuo) ~ SNOAZ3pPUa4 11qL0 3|qeIS AB

panuiuo) - 31VLS JALLYIIY ANV ‘3LVLS SMO ‘31VLS INSD 40 SIJYLVIN IDNVIIVAOD - °Il 378Vl



34

20s/29600¢} N
20-597gg/ 2!

yQ0a2yg9p02°~
»0egg 002g° T0u92/TL43'=  O0+gegeLod*
#G89T91lg «Cq698LY9 20-cTOsvGL's pa+2TC6CPY’ L
T0ap26€969 "~ \m“wmaﬁmmhm. €0+cEp9spTie  TO+9T04692° 90+£2¢00¢T" . ]
20mggL260L = «0tGgpTICie  20+g9pt202° 00+0,0669T° c0+0689gG62°' - v0+2¢06¥99°

Ewum>m jeUipdo0d jedo| WSO ut 9oURI4BAOD 3JR]S DAINRIIY "¢

00+78CH2GT"
£0-75,080T" 20ap8906€6"

20-7vIvGeL’ 20u966¢0T9! T0+1918766° ] o

Nooﬂvnmoa«m‘. 00+100Tp/2'~ cO0+bc2ypis’~  9C+8L698GT' .

I EXASL T IS A 10+0040€6b = p0+90T9/56" = 90+50E9bst"’ (0%29€9988, .,
10++8£8T65" T0ec/0sv02,«  €04L48C98T, bo+12279T6 = 90+922v6bT -  GO0+6£2260

30UBLIBAOD NSD 2

00eSgTITCOT! ‘

[ TIXIYAS TO0=gbggoTT’

20-4p6650p" T0=z6¢p 202" TO0+bG6£L26"

20«CC0C 26! T0+2U0gvcc2'- CO+Ebabvéy’- 90+ TCTEs9T "’

10e60c6762" 20+2188¢92" ~ py0+2.30288" = 90e66bE8LY " (0+99288€8"
3

TU+90CT60S" T0+/ Ty UG- +v

90UR1RAOD SMO T

(MW ddl 4
papnjouoy - SNOAZapuai 3iq4o 3|qe3s (p)

panuiuo) - ILVLS JAILY1IY ANV ‘ILVLS SMO ‘JLVLS WSO 40 SIDIYLVIN FONVIIVAOD - "Il 318VL




35

T0-6hhTG9L"
TO0-TT00EHhS"
00+TSL0THT -
20+S6h2L96° -
cO0+6hShGTIT®
20+.891¢29°~

T0=-TOh2Ge9"
T0=L122.6G"*
0042L9G8HT "~
Z04ECCHRILE~
FO+HTCBLTIT®
204+TOHZRE9 -

T0=94818CT"
h0-CT06Hh6°~
20-5.c682c "’ ~
T0+6G088LG°~
T0+C898¢C6H"
00+459¢09¢8"*

00+908H62T"*
00+0T9TCCE "~
C0+CHSLBET =
g0+L2T1919¢2"
€o+€20CThT -

00+008THSE™
€0+6ShBG2¢"
c0+T622L0L"~
€0+0689T65¢C"

30+£20€80H°
90+LL08BEG2*~ 90+TBZTLES®
90+69291S1°* 90+049¢T62°~

waisAs ajeuIplood |BI0| NSO Ul IOUBIIBAOD 33R)S AAIRBY ‘€

00+£298€ST"*
00+4STHOENLE *~
€0+IEH99GT =
£0+.T2LG0¢"
€0+G26L0G6T°~

20~-1£89¢08°
20-60TGhCE =
10+026L9¢€€°~
T0+06TLOLO"
00+4288TE9L"~

00+22810G6°
c0+hh66€9C"
c0+0081C8L -
go+2conise*

T0-212.922"°
104996290¢"*
20+Lc9hG22* -
TO+H09T9Lh*

90+6h8902H*
op+TeCHGBS = 904+26TLESI "
90+E9T6LST® 90+9+5080¢€°=

90UBIIBAOD NS °Z

G0+G90CEBRT"
h0+€TCGGeeS - S0+7.69982™
€0+210082¢" Hh0+G2Zh2T12*~

aouelIBA0D SMO T

(1) JON

snoAzapuad J1g4o o13d1§13 (9)

o0+90T2.ST*

90+.CTHO9T*

Hh0+EHZEBGL®

v

panuiuo) - 31VLS JAILVIIY ANV “31VLS SMO ‘ILVLS WSO 40 SIDIYLVYIN JONVINVAOD - "Il 379VL



36

00+#2H92TNG*
00+T9¢6HET "
00+50092¢L*~
104+08628¢S"*
€0+STOTOEL"
£0+€B8£90GT "~

00+89665GS5*
00+LTHLLET®

00+609696L°=

00+TBLCHLL"
£0+5976709"*

CO0¥BFITHGT =

10-h906292"°
20-L1hB96T"*
20~6202T95"~
T0+2,9180¢"°
10+0968899°
TO+80L0HhET "

T0-h0TC2TL"
00+22hChOh°* =
10+8.75806°
£0+6068C0NH"°
S0+LT12GLG8 =

TO+09GLTL2®
20+0604H.98°~
ho+hEHS2LE -
£04+066801G"°

wa)sks 91eUIpPI00I |BIO|

10=-CEC0hIg"°
00+80Hhh2Gh* -
20+1¢6692T"
eO+FTLLS2Sh®
c0+nH900L8° -

10-The6cIT*

T0=-G2HBT0T*~

TO0+£H8GG0€ =
T0+2CTCTHE"
T0+ThiB898H*~

10+4888Lh62"
20+6015268°*~

TTHO+9T19962 %~

£0+Gh98eeS”

T0=-6L590L%"
TO0+H694hG6T*
2046172916~
To+62hhieR”

panutjuo) - SNOAZDpU3J 31G40 o_ua___w ()

GO+E€L2TS04h"
S0+0.9G0€8° L0+6L79¢CL2° .
GO+EGBEHLET = 90+IGH20TG°~ 90+607¢80T
NSO Ul 29UBIIBAOD 333S AANRRY ¢
So+0t1c060€"
TGO¥0LZ8L98° T LO¥SIENBET®
S0+868LSLT°~ 90+G0LGhEG"*~ 90+GL0990T"*
aouURIBAOO NSD 2
H0+h02Lh26°
H0+4¢98€L8T "~ G0+08G.¢£085°
h0+TH6GTB2" h0+2TT6CHL - SO0+ShehHE2T
a2uBIIRA0D SMO T
(HYSN ‘9

panunuod - 311 S JAILY13Y ONV ‘ILVLS SMO ‘3LVLS WSI 40 SIOLVYIN JONVIIVAQD - "Il 318VL




37

00+81020TT"*
10=-249L092°~
00+8LG2¢62"
€0+GL2CHhT "
£0+2hGaGEC -
20+heeSSTIC”

00+28T1290T"*
T0=NCOHHGE*=
00+Gc0g22¢c°
€0+EHNLGGT"
£0+0TG9NQ2°=
20+SBL6LCC"

10-29H1STIT"
€0-£G9¢0TE "~
¢0-1.8002T"
T0+g92heee
TO+6HBEBLT "
00+98.LC.86°~

T0-L5L969L"
00+h9L269L° -~
£0+22L2¢01*~
£0+S.LTHheCL9"
c0+2106968° -

TU0=-1655696*
00+4,915858°=
€0+209G8T1°~
£0+0S6201L"°
C0+T659hCE"* ~

c0~-2Thhi68"°
C0=9GTEILn ™
TO+€GLOhCE "~
10+5959909°
00+4050H0GE*~

10+0£20908°
©0+92020171°
H0+0.,49999° -
€0+6L0LT16"

T0+LT02HhES®
H©0+482L9T1°
©0+4596T289°~
€0+0296668°

T0-8TEBTI0E"
10+806196¢"°
20+8¢cT8sIg =
TO+TLLBSST

90+8Gh2HhBC "
30+49L65T06°~ 70+026T2GG*
90+2Shhe2T " 90+422099G5.°~-  §0+962hG0T*

wa3sAs 9jeuIpiood |NSJ Ul 9OUBLIBAOD 3IRIS SAIR|DY €

90+H10006EC*

90+66CT2G6°~-  L0+166G99G°

90+88€9H2T"* 904G6TE2HL*~  90+49260C0T*
aouelseA0d NSD 2

SO0+L9T6TT2*

$©0+99.6G0¢*= G0+000HL02°

£0+9268H9¢* H0+Hh8909hT*~  H0+G22THTO*

95UBIIBA0D SMO T

uw 9 + (M YSN 0

panu1juo9 - snoAzapuad Jgdo 213113 (3)

panunuod - 31 v1S JAILYI3IY ANV ‘ILVLS SMO ‘ILVLS WSI 40 SADRLYIN JINVIIVAOD - ‘11 379Vl



38

" 10=96099SH°*

€0-L2hBTC6°
€0-CTLBEB6 =
20+hi2hGhe "
T0+CHO6BTT®
00+6L8L20L"

G0+08256256°
00+TEGL60T*
T0+.2Hh8LT %~
20440NCL66°
H0402.169T°
CO0¥%.9862T°=

00+080899S"°
20-C86EGHS "

00+2128¢61"°
0o+ccHOo0BC -
TO+T2LTSST*
co+h2TOTSES®
20+50298L8"°

004+H9CLChE

T0+£690991°~
CO+TCGILTH -

€0+TST0GLT

wa3sAs 9JRUIPI00D [RIO] NSO Ul SJUBIBAOD 9]B)S SANRI|DY "¢

10-GL96€66°
00+G162.88°~
c0+L60818CE"
¢0+8208LE8°
cO0+£08GHG9 -

T0=T2hBCEH*

20+EGSLT9T"
€O0+GTLILLS -
GO+IHCOEST =
H©0+1€ST0TT*

TO0+45G8T8GT = ~ TU=-G6HUEBS "™ ~ CUOFTHYIHET®

co+L26162T1°
ho+L2TBSHT®
go+88¢8c0C° -

T0+£822HOT°*~
20+G8EhC2e
20+49188L29°

£0+0,2¢00G6°~
SO+H61G6TT =~
h0+49G6061°

S0+LGBEEHN® o
#0+8STL002° ~ JO+LE962HE®
70+0400S2T*  GS0+68888€6°  90+09n1262°
50+6562215
90+2TT29MS* ~ gOFSHEEWWT®
S0+TS08hZh*=  L0+9280h0T°~  SU+LBTn998°
aouelRA0D NSD ‘2
50+69L86C6>
90+99TG6Gh®  §0+90€880T*
G0+6202969°~  LO+h6C6GGT -  90+478.80L€C°
aouellenod SMO T
MidL "a

panuijuo) - snoazapuad 3igo 213di[|3 (3)

panuijuo) ~ 31VLS JALLYIIY ANV ‘ILVLS SMO ‘ILVLS WSI 40 SIJNULVIN JONVINVAQD - Sl anave




39

10-T80EL92"
€0-gs082TE*
€0-62hSBST -
20+6L809L2°
00+£STL90¢"
oo+61LTB2E"

00+TL586CH"
10=-22.8Ll0L"
T0+9HhHhG6GT* =
€0+90°176T"°
H0+6699TGT*
2049794069~

00+9H80H9H°*
20-chLb6LOE "
T0+66968hT "=
€0+6SL9H12°
Hh0+h1002€T*
CO+T69TGLT -

00+9S£0702°
00+HTELLSE -
T0+08hhBHT*
€0+2hiL962"
to+L068L22°

TO+TTL8TIT®
TO+1906TTT -
€0+958LGhG "~
€0+258G8hh"°

G0+.T0296G"*
h0+0860812°* 90+98GHhGhh*
h0+H9L009T"° CO+62LT8CH* -

wa1sKs 27BUIPI00D |BOO| NSO U! 9JUBIIBAOD 9]R]S dAIRRY "¢

T0=-TH00Hh9C*
0042650959° =
20+Ghh91Hh*
£0+68£6029°

00+0¢Hh080T "
00+94cCTCE" ™
0049489L6L°
20+452022S9°
CO+GEONBGT ™

20+580260LT"
70+8168007°~
G0+1826191°~
€0+hGTI8E6E "

2048292651
£04+2.80L26°~
G0+89GGGET -
h0+98h6h2C*

90+6910¢2T"
90+2861L.56° B0+h62hEST*
GO+.BSIELG - 90+.5869h8°~

a0oUBRHBAGD NS °C

90+£9€GH.LT"
90+9784H81I8"* B0+9GGSLTT"
90+9G860TT* - LO+0h0CELT =

aoueleA0d SMO T

ul  + (M IdL

panuijuo?) - snoAzapuas Jigo 213d1j]3 (3)

90+LEHTISH®

G0+1.L2LE8G"

90+099968h"°

‘3

penuiuod - 31 VLS JALLY13Y ANV ‘ILVLS SMO ‘31VLS WSO 40 SIJNLYW JONVIIVAQD - “I1 379vVL



40

TO=TLTISHTT®
€0-TLONWBST®
CO0-9CESESL -
T0+£LTC0GL" -
00+CHhhLiGLS®
00+SHCS66h°* -

0040, HhT08H°
10-2G90692°
T0+SCHHRO2Z®
€0+802L.5T"~
h0+CLLE6TBT -
TO¥TEUTITLIL”

00+hCo9868N
oo+TTTTIOCE =
TO+LT0THLS®
€0+LG52L9T "~
Hho+6CHENES =
CO+9GLLhnE"

00+9LL09ST*
00+2800.09°~
00+5H%9098*
Co0+4.TS25Hh°
£0+280896¢C°~

T0+H2TGHS2"*
T0+6C2CT0H°*~
041180267~
H0+9¢0LGOT*

G0+G9L96€T"
h0+.HhEBSOE® LO+060GSHT*
h0+99.1TH92° - LO+6LLGh2T" =

wa1sKs 33eUIPI00D |BIO| NSO Ul SJUBLIBAOD 31R]S BAIIRIRY "¢

10-0698021"°
00+.LH8G08T*
T0+€8L0G99° =~

€0+TS0009T %=

00+TCLNLTT =

00+8TTECOLE"

- T0+45geLGnET

20+T2065hS*
4©0+97180¢£62*
€0+0G96h2S*~

co+2620012*
€0+082HhEBH "~
SO0+86ST1LET =
€0+56SHh9T"*

20+HH0S69¢E "
£0+9.896h9°*~
G0+9C6TSTIC -
h0+1698G64h°

G0+2h26GLB"
90+T66ET2ZH® — BOFBHLLEST®-
Hho+0BETHET® 90+6hhGTHT -

92URLIBAOD NSD °Z

90+hhGLS0T "
90+4900G5S" 80+..66892°
GD+0LEChLL - L0+886S02h° =

20URIBAOD SMO ‘T

(M 441

papnjouo) - snoazapuas )1qio 313d1]|3 (3)

L0O+GSH980T*

h0+0Shh6L90

90+89T86hL"

papnjouod -~ JLVLS IAILVIIY ANV ‘ILVLS SMO ‘3LVLS WSI 40 SIJNYLVIN IONVIIVAOD - 11 379VL




b1

REFERENCES

McDonnell Astronautics Company: Airlock Technical Directive No. 2,
Phase I Report Guidance and Control Mechanics. Airlock Design
Note No. 3, June 5, 1967.

Hartley, Larry D.: Catch-up logic for the various rendezvous pro-
files proposed by McDonnell Astronautics Company for AAP-1/2.
MSC Memorandum 67-FM62-24T7, December 19, 1967.

Apollo Navigation Working Group: Apollo Missions and Navigation
Systems Characteristics. ANWG Technical Report No. AN-1.2,
January 17, 1967.




